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(54) SOUD-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup device with 
good responsiveness capable of picking up an image of an object in a wide 
luminance range from a high luminance region to a low luminance region with 
high definition and by which each pixel is reset to an original state at high speed 
even in the low luminance area. 

SOLUTION: Reset is promptly performed by re-coupling positive electric 
charges stored in a drain, a gate of a MOS transistor T1 , a gate of a MOS 
transistor T2 and an anode of a photodiode by setting a signal &phiv;VPS to be 
provided to a source of the first MOS transistor Tl as low level and making a 
state that negative electric charges are easy to flow in the MOS transistor Tl 
after image pickup operation of each pixel is completed. 
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(57) [SJ!^] 

)lii«S5ffl®M^«:<£ii5!|i«ai{c«^1-S c i: AST- § i: i: 

^ n 2. jfs^tt ® ft v^ ai^ji^^a s c t «r s w 

S h^Vi'X^'T l©V-;^K#^S{1^0VPSSrD — 
U'<;i/}Cb-C> MO S h^Vv'J^^T 1 

^J' T 1 CD K l"f >. -i/*— h> MOS hv>i?>^^T 2© 




(2) 

1 

?>m^M^tmm^m^izm i (ommifimm^nrzm i 

S: -f - r:^ b 3 ;u H mMr- mi^ $ -a- T miSBS^M^ $r 
® tB Ul:t;«^$l'N#m^ S i: S iiB ^ fc a 

Htlffi^ 1 ® h ^ >i^;^^©^ 2 S^ltc^ 2 S£E«:#^ 

H!ltB^l©h-5>i;;^^J'{CBui3^2Sff^-^^Smi 
J; U ^ v^SSS*s?SiTf# S <fc 5 ^ S c i: ?&itt® i: ^ 

mwwmi^^n^mmi-(Dm, 2 ant jgjgi^ns i: i: 
^n. 30 

tulB^ Iffl h^>i';^^©^2S11tr^2SBES#^ 
mlHB^l® h5>i';^^tH>IHa^2«BES^x.2)HM 

^^«^-rs«^|p]ES^*b> K«^(iISST-«^bfcft 



!\^m2 0 0 1 -3 6 8 1 7 

2 

^bbTKh^>i^P^^<&«a^-a-fci:#. B5f3«^lll[^ 
5 tciB«®@{4:««^Ho 

(M«iS7 3 Hu8B^iffl^A^> Hut3^«^|fe^«Si®ai;b 

«^*ti*i-rstf*affl h^>i^x;5'^;tbT*5»)^ mm 

♦iffl h ^ > ^ ®l±i:'3ft^<£ miHB^iadKScfh bt HulB 
3 (c|3tt®H<*;»^^e. 

[If ^js 8 ] mim±im^uizmm^tirz^^i&mR 

[W^ilQ] mii3A?^ffitn;Xtt^Si^iitt> BUB3m:;^; 

ffittffl h ^ > ^ T- S C ii ^l^mi: T S if 8 
f3«®@<*:«^«®c 

[fff^iflio] mtmm>mv^>i^:^^ifi•ii^^r^)v 

®MOS h^Vi^X^J'T-fefJ. mjl3tt*lffl 
®ll 1 SfiS{c3]*D^nSiaa^Sff*s> mliBffitJiffl h ^ > 
S^;^<5'®^ 2«@}cJii^^n5iSi^S£Ect »3 ^j^aiiT- 
fe S i: Srltm i: -r a 9 l:: iB«® HfrJl^^M.. 

®M0 S h^>i^;^^5'T-fe (5. HulEtftiffl N^>i^X^ 
ffl^ l«ei{;:ffl*n^nSi«aE«£EAs^ mifBSlnlffl I- ^ > 

i?7.i'(D^2'mm^z.mm.^n^m.mMmii*) ^{&m{iL-Q 

S d i: Srl^SSt^ t-S WsRiM 9 {ctB«®a«i;ti^^Bo 
[W^iil 2] BulBaStBESttv ^Si^Off ipe.R)f^® 

2. it5t?«3. ft JRIH 7 1 l®v^-mA^HtBtt 

8i*sgEiSE$nfclll MO S h 5 >i^;^^ 

^-vmmifim^^nfzm2Mos v^^yt^y^^h-^^ 
b. 

^VL. mJlB^lMOS h^>J^;^<$'®^2«fil{c^l« 
m^^^X, HulBm 1 MO S h^Vi'J^^^J'Sr^fflJ^IT® 
•9- V >^ •> 3 ;u Kfg^-r-i!;#^-&> 
BlilBiii^® U -tr h §ff ^ ? Ji. miiB^ 1 M O S h ^ 
>i^;^4'®ll2S8|{c^2S£E*-^^-r, tulBm 1 ® h 



3 

[ WsRJS 1 4 ] mii3iii^*s^ ^ i ^ifimiim 2 M 0 
^ 4 M 0 S h 5 >i;^^ S d i: ?&^^i^-ri.tf * 

m 1 3 {C§B«CQa{*S^^Bo 

;^ iJ' ®^ 2 t±l:b ^ n -S ai;bM^ Srtifi^ ^ 3 

Mos }-5'>i^7.i't:mt?>^t^ii^mt-t:hm^m i 

m^m 1 6 ] wi!3iliiN*^^ m 1 ««i>t)5BuK^ 3 M 0 

s h7>i?;<^5'CD^2siit:jgi^^nx m2mmifitiiti 
m 1 5 {ct3ttffl@i*;««i«mo 

:^i'<Dm2mmi^-mifimm^ti^tti)ic. mmm2 

MOS iaiStcU-lr>y hSffiAs^-^?) 

tifei:ttS5H3^2MOS >i^;^<5' $:f^LT 'J -b 

5 XttW5}<3l 1 6 {ciB«®af*»^^Mo 
HulBiB^ASx 

Hul3^2MOS h^>i^>^<$'®®2»^t^ ISISASgE 

m^nm2m.mizmmmEEifimB:&nf:im5Mos 

®{C';-b>v hmffi3!)S-^^?>nfci:&l3Bul3^5MOS h 

?£«-rsci:^^f?Si;^S^ARJSl 5Xtt|f^JBl etc 
i3«®H«;}l»«Bo 
[W5Rai9] HutBBSRic^LHufBtBtffl^J^Srcn'b 

JSl 8cDV>-rti*^K:HB«®@i*Jl^^eo 
[0 0 0 1] 

[0 0 0 2] 

^i#^:ifCD^i«^^^^^C^V^, LSI (Large Scale 
Integrated circuit) i:tta©XgXtt5S<6lOXgT-S{ 



(3) iHrra2 0 0 1 -3 6 8 1 7 

4 

10 ^ «y^'^>i^AS$;{^^i-v^a^<:;i^*5fe■5o MOSS 
h^r'f:^--KOpngE^^a:tc^«bfeS<^SrM 

OS v'5'yi^7.^^m.v.xm,9i-mir^o\ztiir3x\^^o 

[0 0 0 3] dCTN tie*®MOSSS{*:a^^B® 1 

OS h^>i^:^^J'T icD-y— hi:MOS h^>i>X^T 
2® KH' >lc;g§^$nTV'>-5o MOS h^>i';^!5'T 
IciDV— ;^«iMOS h-5>J^^^T 3® KLz-omgi^ 

MOS h v>i^x^T 3®v-;^(im:^ft^iSV 
20 out'Nigi^^^^■rv^•g>o ^feMOS h^>S^>^i'T 1® 

>t:{±ifiifitSjEVPDASB3An^n^ MOSh^>i^ 
^cJ'T 2®V— b^J^'Tit— h'CTy- KlCliit 

VPS ASffliD ^ fLT VI S o 
[0 0 0 4] 7^ h^5^'r:t- KPDtc^ASAI^-rSi:. 
3tS?^A5^^L. ^OS^^ttMO S h-7>i^P^<5'T 1 O 
y-htcS«^nSo CCT-^ MO S h^>i^::^^5'T 3 
®y— h{cyt;b;^^V^-^^TMO S h^>i^^^T 3 
^ON-rSi;, MOS h^Vv^J^^T 1©-^— 
iCJtfi?iJLfe®«St*^MOS h^^i^^^^T 1. T3^®-p 
30 X\^±m^UVoMt^mtii-^iX^o ^©ctdt-UTAW 

^a«»aiU«ttMOS hv>i^>^^T3*0FFt-rSi: 
MOS h^>i^:^^T2®y— Hcft^^RS 
<fe#^TMOS h^>>?^^5'T 2^0N-rSClhT'M0 

s h7>s;;:^<$'T lo^y-hSEE^WW^bs^-a-SdhA^ 

[0 0 0 5] 

0 SS®H<*«^^B{4^iii^{ci3V%T 7 :^ hy-f 3)-- 

S?Sf S: * ® * * m 1- 4) ® T- o P> y 'f $. >y <^ 
L'>2^AS3K<> ^®fc«)S^fefi&*»?&t;*JfflIb«Um{S 

*ffilPAtt. AWbfe^tS{c/^;bfcifc««SS^^b 

i;, C®M0S h^>i^:^^J'$:-t)-7'^U>;'i^3;i/Fm»ft 

%mm^nm^^ir^i. a tc bfe@<*:«^^B^ as b 

50 fz (1^M¥3 - 1 9 2 7 6 4^ii«#B^) . 
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[0 0 0 6] CCDH<*;}i»^gAs«^l!jftifeff ofc^, 

o s >ij;^^j'ti5t«^nfc3fcs<^*s^)^^^n-riis 

cott^tCT&Si:. MOS N^>i?X^©BaffiSJE®]^S 
MOS l>^>i?^^'HJtS^ixfc3te«<^*5Wi!S-&^n{3 
»JS^T- {i=&il*©^S^ffiAJ® < S tox 

[0 0 0 7] *^H^(±c®J;d>S:^{c®«!^L)5:$nfc*»® 

»jg^T-*)#iii»AsS»{-a©t^^{c i; -b >;/ b ^ns^s 

^tt® M v^@mi^sa**^1- s c i: ^ s e<3 i: -r 5 . 

[0 0 0 8] 

^#^Shu J; v^SM*5^s^^^#S J; 5 ic-r S ^ h 

[0 0 0 9] mmm2ic$im(Dmii-m^mt:. a 

?>m»mm.^mizn^^Xs mm^mm^^mifi. mim 

m 2 mmiimmmmt^m^. m i m.mjSLTfmmmm-tfi 
t^m^^m^(Dm2mmiz^m^n^tt'biz, %n.^ 

mmtfiom^m^^iiitir^m2(Dh^yi^:^^ ttff, 
mm^H. m$imi(Dh^yi^^'i'(Dm2mmizmin 

b \y 3 ;i/ Kffl^T-ttft^ -B-ta^^fTVV BufB^ 1 
©b^>5^j:<^'©||2«;ffiti^2a£E^-^iLT. huIB^ 



(4) 1^182 0 0 1 -3 6 8 1 7 

6 

1 © h 5 > ^' {c hubB^ 2 «£E $r ^ X. S BiJ i -fo A § 
v^S^^A^^S^^^#S J; d {c UT U -b h ?feff ^ c h Sr#ia 

[0 0 10] mmm3icim(Dmi^m^mm.ti. m^m 

2 {cf3«©@<*««^«tc:fev^-c. HulBiij^Asv h i; ^7 

[0 0 11] tf*JS4{cg3«©@<*Ji«^attv 

1 ~if 3 ©^,^^^^A^{ciB«©@^*:a^^at^3V^ 

H5iB^«^tfe*fS*^^ai:b^^iSmaff^S«^^ 

10 2.«:9-iiES4* mm'5i-mmx-m^\.rcm^^mtm 
tii^^ift- {.xmtmtim^u-^miii-r^z t ^i^mtr 

[0 0 12] :i(DX'^tjimm,lcJ::ht. &llfgA-^©m 
;^;fi^(i«^[lIieST*«^5-^ns©T% zcDtiitimmz-^ 

BUBB«^bfcfl^^HrIiBtH:'3(f^)^'Nm:^bfc^{C, HiJ 

HB«^iH]E&©«<sfSitem-rsu-b';/ b^ia^iatts^h 

20 AST-t-5o C©>J-b«> h^|g!(±, ftsRiS 6 {cfBffit-S J: 
die, ^lS8li:^2S^i:MffliS«lh^(ii^. H?ii3« 

v^)v^mt\^xmv'7yi>:^i'^mm^'^Xs mmm. 

[0 0 13] if5Rll7(cf3®©H^*;a^^a{±> 

2 3 ^^H3«©@ml^^a{-^^v^■r. buIB^ 
Bfii3*s^t^^is©tti;^m^S:tiii-ri)Jitaffl 

30 :^^I^^H?It3aSffiES$:^^bTB^IgB^±l:t;«^i^'Nai^J^5 

[0 0 14] :i(D^otjim»mmmmicj:^ii. mmm 

i^^i:'S:-3TtH::^^ns©T% a«©av^«^«^i:^ 

i>o cl©i5^ca^*:«^^B^c*5v^-c> w^^stcta® 
mmm.x>!)'p^^^n^mnRit^mm.m^mifxi)A 

[0 0 15] ft?gfJ£6tX{4««iiKi®fcb-rti3R^9tt3 

mmm&iz^m^titzm2mmt. mm.m&K.^m 
•^titzmmmmtt:m-r^i&tnmh^>i^:^^ti.xi) 

^>i^xi'fr?>m-^. »s<iHi o{cia«-rs,tat. 

mJiBiitiffl b 7 > v'>^^'©^ 1 ««i(cffiAp^tLi)itM« 
JES:> HiliBffiJnlffl h^>i':^<5'©^2S€i(Cg^iig|$nS 

m^mi iK:!a«-r5ct^i^> Hutatitiffl h^vs^^^^' 
50 ©^isntcgjjn^nsiaisaiBESs mmmamY^i^ 



(5) 
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[0016] m^m 1 3 ^cf3«®^^a^^g{i^ mm 

t^SU Hiit3iii*k:«^ti){^$r^-y-Si:ttt^ BuaB7 

^l^l-Sidt, fitJlB^lMOS h^Vv'X^O^Z* 
filled lSffi«:#^T> mifa^lMOS b^>i^^^^ 
llfitttT©-t»-:r^ u 3;i/ K^J^T-I&f^^-^^ BuHBiii 
^®';-b>v ^*^T^i:^{i^ mJtemiMOS h^>i^;^ 

WS<tat::-ri>-i:^il^®i:-rs, 20 
[ 0 0 1 7 1 X. g»*JS 1 4 lct3«t-S i ^ HulBi® 
^(c. ^ lS1S*5Hli§g^2MOS hv>i?;^^©l|2« 

Mt^iS^^n. m2s®>!)5m;^(i^!^{-«i^^ns -y- 

fis '!7'-hS1SASHtIia»2MOS h^>i^;^<5'®^2S 
m^W^^ix^i^i^^^. Bu!3«2MOS h^>i^X^ 
®|g 2 SMiP (li:^; ^ n S l±J;^fl^S:tf ti t-5 ^ 3 M O 
S h^>i^;^^$'^aS;Jt-C*»Mv>. 30 

[0018] iS5i<a 1 6 ti3«®a^*^t^^M{±^ 

1 5(ci3«J®@i*:S»SS{C*5V>T. tuIBiSlgASs ^1 

««845mii3^3Mos V 5' yi^ 7. (Dm 2 mmi::mm^ 

jltRi&Cif nfc^ 4 M 0 S h ^ > v?^ ^ S C 

[0019] m>^m 1 7 Kmm<Dmi^m^mmii. mm 

m 1 SXttW^a 1 6 {cfBtt®H<*S^^Bt:i3V>T. 
mit3lij^3!)S^ Hut3^2MOS h5>i;;<;5'0^2SSgJc 

-mt^mm^^ti^ttiiic. miim2Mosh^>i^7 40 

^©^ l^figtcu-fe-;/ h«ffiAS-^^?,nfch?lctij|BS 
2M0 S h^>i;y^^'&:rt-bT'J-fe>v h$n5^V/V> 

[0 0 2 0] ws<]S 1 8 izmm<Dmf^mmmmt. »^ 

111 SXttWsRiil 6t:f3®©@<*«^S{C*3UT. 
HtIIB^3M0S h^>s^:5^^©^l«@{CilJKffiffiA^5i 
Jn$*xSi:i:t)H, ButBiiiS*^. BtifB^2M0 S h v> 

i^;^ ^ ©^ 2 1 mmnfimm^nm 2 ancitiis 
Mosh'7yi^:^ii'(om2mmic~^ifimm^n?>tt so 
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miiB^SMOS b^>>':^i5'©'y— h®gll;U-fe 
>v hSa*s#x.^nfei:#tCBug3^5MOS hvyi?:;^ 

[0 0 2 1] mmm 1 9 (ciB«©@<*««^^gJ±^ 

S 1 3~lf*]S 1 8©V^m*-lct3«©@i*:«^^B{c 
[0 0 2 2] 

mm<Dmmcomm'i <mmm^(omim>i:xT. 

B^®@f*:a»^S©#ilJSff^^^0HS#^ LTI^B^I- 
0 1 {i*^B^©-|lifiJ^^T-*S-^K;©MOSS 
@<*^«^B©-gP©«J5g?£IKBSa<]t::?sUTV>s. 
^c43V^•r. Gll~Gmn{ifT^JEB (vhU^;^SS«) 
^nfeffll^Sr^UTV-'S, 2liSia^S[iI8&T-S ff 
(^-O) 4-1. 4-2. • • 4-n$r)II»:^* 
LTV^<, 3{i7j<¥*SllKT-^»). il]«iP?>tB:bM^ 

1^6-1. 6-2. • • 6 -mfzjiim^nfc^a^ 

>f$.So «iii^{C?sfb. ±H3^-f>4-l. 4- 
2 • • • . 4 - n^tB^;fi^i^ 6 - U 6 - 2 • ■ • . 

6-m. mm^-(>5rn-fz-ti<. ftfeffl-^-rv 

fi-SAs. 0 lT•(±c:i^?>K:ov^T«BSL^ E12{z^t-^ 

l©II^Eff^^{C^5V^T^bT^^So 

[0 0 2 3] m:tie^i^6- 1. 6-2. • • • . 6- 
m:ri:tCN^-\'^;i/®MO S h^>>?;^^Q 21fimT^(D 
m< l-^-r-oWt^l^^ixX^^^, MOS b5'>i^>^^5'Q2 
© K >{i(iJ:^fi^)® 6 - 1 \z^m^ix. v-xi±e 
«ia5«:{f^^9lcgEM^n. y-h(i2k^^SlHlK3{c 

5/5^ffl©Nf^^'^;i'©^3MO Sh^>i;;^^J'T3*)iS; 
{te>i^TV^5o MO S h^>i^;:^^T 3{i^T© 

M^R*^f a4)©-r-fct). mos h5>i^x^Q2{±?ij© 

[0 0 2 4] <^ 1 ©^jK^>Ei 1 vi7r^\.tz.mmmwL 
(Dm\m(o^mm^m.m^ix^mi<DmmMm m2) 

[0 0 2 5] 02{C*^,^•r. pn7*hy'f;i--KPD 
As^^tSP (^feS^l^gP) S:JKli£bTV>So *©7;^by 
^it-HPD©^^— h-{i^lMOS h^>i^;^^J'T 1 
©-y— h^iU^KU'V. ^2M0S h5>i?;^<5'T 2© 
■y- htCgEi^^tlTl-«i)o MO S h5'>S^:X^J'T 2©V 
-;^{ifTMlRffl©^3M0 S hv>i^;^^5'T 3® Kl"f 
VKHgi^^nTViSo MO S h5>i;;^^J'T 3®v-;^ 
J4m:'3{t^J^6 (^©aj:^e^ja6(±El©6- 1. 6 
-2. • • 6 -mtTi^l^i-rS) 'Ng^^^n-COSo 

MOS h^^S^^^^J'T 1~T3{4. ^tl^tv. Nf^ 
•\'4^;b©M0S h5>i^;^^5'T-M«y^5''y— 
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[0 0 2 6] h^?''r:t- HPDffl^V— KlCtt 

ifi^S«flEVPDAsg^AD^^^S<ta^c'5:•:JTV^5o — *^ M 
OS h^>i?;3L^T lcDV-;^tc{i{l^0VPSASA:*)$ 
MOS h^Vi^^^T 2fflV-y^tC{±ftbJg{Cifiilg« 

MOS h7>i?;^^T2©HU'>r>fc:ttfs^?5D*SA:*j 
?tl> 3Z.> MOS h^VS^^^^TSffl-y-htrttM^flS 
VASA;b^ni>. 1^. fs^0VPStt2fiSOD«ffim^T\ 
il:«SSEVPShBS^bV*affiT-MOS b^>i?;^^T 1 

^"^■fT. 1/ <y -> 3;u ^•«:^■r•l^;#$-a•5fc«)fflS£ES>'^ 
[0 0 2 7] ( 1 ) ^m*-^(Dxm%^mMm^\^^m 

0 2©<t^*;laS&«J5E®ia«{C:^3V^T^ MOSh^>i? 
;^ ^J' T 1 T';^ b <:/ v- 3 ;u KfflJ^fSif^-r S <t a {-s 
M0Sh7>i^X^T 1®V— ;^{C^^?.M^^VPS* 

iteASAW-rst^fcW^A^^^b, MOSh^>i^;^^© 

^i^lbfcffi©«E#MO S b^>i?;^^T 1 . T2®y 
— hC^^fi). C1©SJE{CJ:!3, MOSh^Vi?;^^ 

f), CtMO S h^Vi^J^^^J'T 2© 

fc^b. c:©i:^. MOS h^>i;;^^T 3{iOF 
F©*^^T-fe5o 

[0 0 2 8] MOS b^>i';^^T 3©y— htc 

/'i;u:^ft^0v^fe#x.-r. mos h^>i^;^^T3§o 
1 3iEm ^ n s ssitfi Hu§3^«i(S©«^flt <fe s M^isfi<j t 

^SlbfcfBt'feSo c©J;at b-rAllt^S©?*ISfitc 

fI^^5!(^tB MOS h-5>i^^<S'T3$:OFF 

[0 0 2 9] (2) #Bi^© M!;'f'^HoV>T 
WTt. ^®S#BbT> SI2©<t-5'5:[H]K«fiK©lii^ 

MOSh5>i^;<<5'T l©4?5^>i^^;i/©*^ffi^^t-0 
i^. 114 (a) ifiy^hV-fit-'PPDiiMO 
S h5>J^^^T l®«jg;&«bfe»f®0T'feSi:h*, 
04 (b) ~ (e) ifi. c©E4 (a) ©BfB^t; 
jSbfc#gP©4^7'>>'-\';i/<&^f ET-feS. 1^. 04 



(6) iKfM2 0 0 1 - 3 6 8 1 7 
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(b) ~ (e) {Ci3V'>T^ ^m(D:^\^ifi-!i'^y^>iy^rJVifi 

[0 0 3 0] tZiX: 7;*- h^^';t-KPDtt. fiai^ 
{Ss E!4 (a) ©i^tc. PM©*^«:*« (fetT. 

rpsa^j iiV^a. ) lot. NM-i^iil/Jll ISp 
fi£-ri>i:i:*){c, ■^fflNM'^7:n;i/Jli ItcPMte^Sl 
2&iS:»tSCli:{c<fcoT?^^^ti-5. Jl. MOSh^> 
i>y.^THt. PSa«l OtCNSffitScJl 1 3, 14<& 
Bfi£b. ^©NSlfefcW 1 3. 14F^®5^-^>^ 

10 ;U±lC|li*. ^Ibm 1 5 ilTjt U f> U 3 >® 1 6 :&?KJ5e^ 

ffit!cjil3, 1 4*5. ^ix^ixMOS h^>i^;^<S'T 1 
Ut;tf 'J > •; 3 >g 1 6 As^n^tl-y- brSigi^Miiy- h 

mm^mmir^o czr-. PMa«i o{c:fev^T. 

NSa;tfcJil3, 1 4©^©^M<£'i/'-hT^^i;v>d 

20 [0 0 3 1 ] (1) T-iiH^bfei^(C. MOS h^>i^ 
^ T 3 ©'y— h K^Vl/X 0 V S ^ h J; -3 
H 2 © J; a «:[H]lfS«j6E©«-ilSgA^ ASt^t^ bT^I& 

^tiS. c©<ta{ctH::^M-9A*J±l;t;$n-rvvi/>^<6VAs 
D — U'^JKCTSSi:. U-b >v h»f^As$e*-5o :i©';-fe 
M!;#Jcr3V>-r. 0 3SV0 4^#^bTSiB^1--S, 
[0 0 3 2] >'VU^M^0VASh^>i^;^^5'T3 
©'T-M^-^^^tiT. tB±;<t^AS|±i;^^nfc^. U-b 
htlj-ftASji&SSo o$ >). MO S h^>i^;^^5'T 1© 
30 V-;^0i|J;»3«©«<^*SiiStLa^«*'. MOS bvVi^y^^^' 
T: l(D^—hRV^h-U-( MOS h^yi^y^i'T 2(D 

y-h. ^bT7:^- ^^$^'f3^-^•PD©Ty-^•{cs« 

$tvfcIE©«#*sBlS-&$tl5o .t-oT. 1214 (b) © 
<t^t. feS^jS^T-U-b";/ h^tlT. M0Sb-7>S^ 
;^^T 1© Hlz-f i/^y^y— bTffiM©5t^7^>^'-\';i'A5 

[0 0 3 3] c:oJ;d{-. MO S >i:^;:^^ T 1 © K 
>Zit;f'y-hT«i^©nt7">>'^;i/Asa©^^^n'; 

40 ^©';-b>j; h$ti,Sj8aASjl<^-5. #13. ^ 

ioT. ifctr. MOS h^>s^;^^T i®v— 
^x.?>fs-t<ZiVPS^o-ix^;i/{::f -g),. c:©J;^H. M 
OS h^>i?^^5'T 1©V— ;^Sffi$:®<-r^C^f3J: 
oT. MOS h^^i'y^^T l©:^7">->-\';i/ASEI4 

(c) ® ia^C^-fb-rSo ioT. MOS 

T i©v-;:<A^e>ifitA-r-sft©«?Sf©gAsjiAab. mo 

S h5>i^X^T 1©'^'— hjatJ'KP-f >. MOSh-5 
>S^X^T2©y-h. '^LXy*V3r^:t-YFD(D 
50 T>'-F{cS«^tlfeiE©«?Sf*sj»-^*>tcB)^-&$^i 
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[0034] J:oT. S4 (d) CDioKls MOSh^ 
;UASEI4 (c) ©tt^i:lt'^Tffi<^So 04 (d) CD 

Siis Mos h^>i^;:^:J'T ifflv— :^t#^sri^<?5 

T l©#7^>'>-\';l/^^ffi*s^ 04 (e) ffliat^'&o 
>yMxfc^. fS^0D®SiESD — b^^l/t: UT, ^-v 

[0 0 3 5] Cfflidt. ^^^^-efeS7 3f h^-f :t 

[0 0 3 6] ^mm.ti^ib<Dm^m^\i^\.\±mmm^ 
mi- (CCD) ^fflv>TfT-5<tat bT*)*^st5:fev'.„ 
ccD«-&. ia2®Mos h^>i';^^T atcffi^-rs:^ 

(tscfct CCD^cD«^^ttff^^Hib^tT;l{SJ; 

[0 0 3 7] <Iii««J5S;cD||2«|f!l>|215{i*^B^®fteCD 
USE^^T- S ziife^© M 0 S §J @i*il^^S;©-g|5© 
fllJ5S;$:«lBSfl«J(;:^bTV>5o ISllIfC ^3V^T^ Gll~Gm 
nliff^'JIHM (^hU^j^ES) ^^^fc^ill^^&5"^bTV^ 
2fiSie^*[lg&T-$)f3s ff (^-f » 4-1. 4 
-2. • • 4-n^|iii*:^Sb-rv'><. 3{i:7j<^^ 
Smi^T-fef). iij«A^e>m:tifi^J^6- 1. 6-2. • 

• 6-mtjj|m^nfc3fe«^ilM^^ili^^i:K:7X 

f::jt*b. ±fiB5'f >4-l. 4-2 • • 4-n^m 
Mm^UQ-l. 6-2 • • 6-m, WM'p ^ y b 

tr^V^T*■|^S b. 0 7 Jii.^©^lllteff$®t*JVA-t?N bT 
[0 0 3 8] tBijfa^iHe -1. 6-2, • • 6- 
EI^©*P< l«a^oa9:{te>n-CV''So MOS h^>i^:^ 

m;t7fi^i^6 - 1 iz^m^ti. 'j-:^ttmmms.vf^' 

(D^-i >8izmmi^tir\,^^, mos 
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[0 0 3 9] Ili*Gll~GmnC{i. ^5Ef-5<taJC. 
*n 5) ©IB^T-^^ bfe*«^Sf {cac! < ai±/ 1- S 
N5^-\'^;i/©M0 S h^VJ^^^^J'TaASgatte.nTV^ 
5. MOS h^>i^;^^Tai:±fBMOS h^>J^;^<J' 
Q 1 i:©gciEH^{i0 6 (a) ©ioJCJfeSo c©MO 

s h^>s>-^^TaJ4. ^2, m3(Dmmmmx-it. m 

4M0S h^>i'::<^T4t:. ^4©IUSff^ffi-r-(i. ^ 
2M0 S h^>i?X^T 2 Hffi^-r?.. ddtN MOS 
10 h^>i^:^;$'Q l©y-^(CgE«g^n-5iaiPtS£EVPS' 
i:, MOS b^>J^;^^Ta©KU'-r>fcSM$n5ia 

msEvpD' i:©9i^{ivpD' >vps' r-ib*). mmm 

JEVPS' K«JE mm) T-feSo ^©0 

S&ffifiS;tt±g!©MOS h-5>i^:;<^Ta©-y-h{cffi^ 
ti^X:t]^ix. TS:©MOS h^Vi^^^Q 1©-^- h{c: 
{±ia»K«ffiDCAsmB#^in^tti.o C©fc«)TI6©M0 
S h5>i^;^<5'Q lttffiln;X{±S«»it®i:^ffiT-fe!3. 
EI6 (a) ©[gg&fiV— ;^7;4-D'7S©tf*s[ilg&i:Ja:o 
■rv^§, CI©»^. MOS h^>i'*;^<5'TaA^e>lf^tfi 

20 :^$fLS©ttmiST-$)i)i:^;?.T<tvi, 

[0 0 4 0] MOS h^Vi^X^Q 2{i7j<^^4ll]ES3 
tioT^iJffll^tT,, >:/5^^^i:bTl&f^t-So l^. 
^xE-r -5 ck ^ tcs 7 J.:t^©#|gSSJK^©ill^(*){c{i>^^ 
<v5^ffi©N5^-V^;U©^3MO s hyyi^^-^T 3%m 
{^e>^^TV^Sc C©MOS h^>>?;^<5'T3^)^K)T^ 
06 (a) ©[g]g&ttiESt(c(i0 6 (b) ©i^ 
(C^S. IP*,, MO S h^Vi^JX^J'T 3ASM0 S 
i^^^Q 1 hMOS h^>i^;^^Tai:©P^{cif A^n 
TV>So C^IT-, MOS h -7 T 3 {±ff ©SIR 5: 

30 fTd*)©T-fef3, MOS h'7>S^;3^^Q 2{i^iJ©atR* 
fTd*)©T-feSo 1^, 0 5 4^J;V0 6^C?^r«^£{i^JJLT 
CUiB^-r Sll 2 ©IISEJB®-^ 4 ©3IJE?f$®{CJ^®©« 

[0 0 4 1] m6(Dj::oizmm-t^^tiz^y)m^^± 

mn^miz^mi^x^^^^j^ot^m-^it. ^co^^x-am 

mm^n^tzib. '^m(Dm^mMm^ t-© 
40 Mjbs^^ti^i.. sfc, ti*i(Higs©ft#iSKSi5^!£« 
figt-sMos ^^>i^^^Q 1 ^iB^rttiSJtrtc, jfij 

-1. 6-2, • • 6-mrfc(CiS;ttSCfc{cJ: 

y±X'mm^^ifi^iK>^mmi{p-'3^ < So 
[0 0 4 2] <^ 2 ©siii?K«>0 5 izm i^tzmmmm 

T, 0ffii;&#fi3bTl!iB^-rao 0 7tt, *^Ji^®{cffi 
fflt-5a^*S^^B{cl9;(t?>nfcili^©«fiK*^x-rilI^ 

50 0T-S.&O i^, m2ic7j<-rmmtm^<osmx-^m$ti 
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[0 0 4 3] H7{c^>-ria{3. ^mmBmx-it. 02 

-KaCD«ffi{c^Sl:fe«^iKifli$:^7all4M0S h5> 

MO Sh5>>i^ 7.^ T 5 t1fimQ^tifzmSS.i:tj:^, M 
OS h^>i^^^$'T4fflV— X*SMOS h^>i?;^^T 
3® KU'T >{C^M^n, MOS h^y^J^^^T 3 
CDy-;^<±ffi:^fl^i^6 (C®ffi;^jfs^i^6ttEI5CD6 10 
-1, 6-2, • • 6-m{C^|S-r-5) ^mt^^tl 
Tt-'So 1^. MOS h5>>';^^T4, T5t). MOS 
h^>i^;^iJ'T l~T3i:|i]«{C, Nf^-\'^;i/©MO S 

[0044] X. MOS h^>i^>^<5'T4©K^-f >{C 

limmmmvpdifimQ^ti. mos h^>j^;<^T3® 

OS h^>i^;^^T 2® FU-f >{Cttji:iiSS£EVPDA5|?] 20 

i~T3sv^^^^i'<5'C(i, mi<Dm&jt^m m 
[0 0 4 5] (1 ) ^mm-^(Dxm^^m^m^izmt^ 

[0 0 4 6] y^hi^-i:t-h'PDiz^ifixmi-^t^ 

SiSEA^^^U MO S h^>i^^^®1t:?'XIx>vS^3;i/ 

SE*SMOS h^>i?y^^T 1 . T20-y— hlZ^^-r 
■i)o C®«EtJ:f), MOS h^>i^^^T 2lzmmifi 

•\'ytj/;5'Ci:M0S h^>i^:J^^T 20V— 

MOS h^>i?y^^T3, T5(iOFF4^^T-fe 

[0 0 4 7] itetc, MOS h^>i^::^^T 3®'!/'- 
^VV7.m^<py^^^T. MOS h^>S^;^^J'T 3S:0 
Ntl-rSi:, MOS h^>i^X^'T4®y— ht*>3!)^S 
mBlCitmi^tzmmifiMOS h^>i^:^^T 3 , T 4^ 50 
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M^xmtim^ueizmtii^H^o Mosh^vi^ 

•5«ffT-fe-i)®T-> tB:*jfs^SS6{c:^ttl^ns«M(±mJ 

HB7^a^®«^?&e^*fisa<j{cs^bfcfiii;«:s. c 

®J:^(cb-rAW3fcfi®*flSffltcJt«?iJbfcfi^ 

m ^m,^tiii.tz^^. MOS b5i/i^>^<5'T3S:OFF 

[0 0 4 8] (2) g-il^®'J-tr>> hl&f^{roV>T 
WT(C, Ea4#SBbT, 07®J;o^IiISS«fiE®iii« 
®'J-b>;/ M!)<^l3oc^-ri5iH^T5. 08(±. ';-fe<;/M!; 
#4ff ^ i: t®®^rt®#^?lc^M^nfc&fi^SI(c 
-^^sm^®^-!" ^ >^5^-v-hT-feS, (1) T-ittB^ 
bfcidtc, MO S b5>s^>^^T 3®y— h(c^^;u^ 
0V5#^Sdi:m;oT, ^7®<ta'5:lllS§«J5K®& 
lii*ASASt^{c^!^bT*tlS^l^lbfc«^«^ (.mtim 

Vmi^t^it^^^. Xv *IIS£?fJ^®®^ S U -fe h t- i. 
i:#®MOS h'yyi^^^T ^(D^^7^>i^^)l'(D^m 
tt, * l®SISe$Si;l5l«s m4 (b) ~ (e) ®J:a 
tl'fc-So i-cjT, ia4StJf|a8$;#^bT. ^® 'J -fe -V 

[0 0 4 9] ^-fs /^)V^m^(/>yifiMOS h'yyi^::^ 

iHl^it, MO S l>-7>i^;^^J'T l®v— A®a: 
lSfASi^tliifl«*'s MOS b^>i;;^^T I®5jf7^>>--\';U 
*sii4 (b) (DXota^mizrji^^ 
[0 0 5 0] *tCs MOS h^>i^;=^<$'T 1®V-;^IC 
VPS^P — l/^^btC bTv 1214 (c) ®J; 
a^C. MOS h5>i^;^^5'T 1 §aStMtt^(Cl-So 
T> MOS h^Vi^J^^S'T 1®V— P^*^e)8SA-raM® 
«^^fflfiAst@;!lDb. MOS h^Vi^y^^'T l®y-hS 
tJfHl"l'>. MO S h^>i^;5^^T 2®'i/'— ^bt 
7;*- hy-(:t-h'PD(D-ry>—]'\zmm^tir:iTE(Dm^ 

[0 0 5 1] ioT, 04 (d) ®iat-, MOS 
>i^P^^T l®Kl"f ^StF-y— hTffi:^®5j?7">'>^ 
;i/3!)S<£<'5:-5o C®J;^{CMOS h^>i^^^5'T l®;Jt 
7^>'>-v;i'*s^{b1-Si:. MOS h^>i^;^^T i®v 

— ^{C#;?.-i>^s^0VPS$:^^-1' W'^;b{C-rSo ioT, 
MOS h^>i^:^^T l®:il^v^>S^-\';i/t^^*s, 04 
(e) ®J;-5Jc:&oTs S®tt^{c'; -b <y h ^nSo C 
d bTMOS h5>i^;^<5'T l0^7^>i/-\';i/®tft®S: 
&<D^miZ^)-b'^ hiyfz'^. MOS h^Vi^X^T 5® 
^-hlZ/Vi^:^m^^V^5^^^. MOShT'Vi^X^ 
T 5*:n'bT=^r-\'/'ii^^C^iK«b-r> g^^^-Ha® 

[0 0 5 2] <^3®SIJEfl58g>^3®^JiJ^tc-:5V> 

0ffl^#Mb-riJiB^-rs. 0 9 fix *^BS}i5«8{cM 
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(0 0 5 3] 0 9{c^-rj;e{c. ^mmBmr-^. mo 

mm mi) i:iBi-T-$.So {t^^DCM-rb-^;!/ 
«Biar-(i. mKDmmmm (02) iiiHuttcdr-^/is^^j' 

[0 0 5 4] C0||Jf6Jf$^(c43V>T, 

Mos h^>v';^;j'T 1 ASit:r;^U'>ve^3;i/ K^^^T-ii; 

5^^^ T 4 ©y- h t hte^J Lt«l^&M 0 

Sh^^i^X^TS, T4$:3iLTm:bft^lia6{Cj»m 

[0 0 5 5] X. &Ilj^^'J-tr>;/ h-TSh^ttv mi CO 

ifi^^i^flfz^. U-fe-;/ M!)#*sit&^5„ ifetC. MOS 

'<;UtbT, MOS h5'>J^;<^T 1 $:aSt®;|^^lC-r.5 
cticioT, MOS h^>s^;^^T i©v— ;^ipe>^ 

U-O. MOS h^>>'X^'T 2©^-^, -^bT^;*- 
h ^-f K P D ©r y - F {CS«^ tvfeIE©«<gf 

[0 0 5 6] ^L-r> M0Sb-7>i^;^;J'T l(D'J—7. 
H4-^Sfi^<*VPS^>'\-f b'<;i/tr bTv M0Sh^> 
i^;^^T i©/}^7^>>>^;i/tt^S:a©*t®k:'J-b-v ht" 
S. c©J:-5K:. mos h^>i^X;$'T l©;Jt7=->->-\' 
;i/©*^^!£a®tt^}3 >J -b h Lfc^> 0 D ©«£E 

-h-a©«{4^£»©«^{cU-fey h-r^So *©^, fi^ 
[0 0 5 7] <lg4©|IMJfJ^>^4©||SEfl^®^:ov> 
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T. mm^^m\.xmm-i-h. 01 oa. *sy£ff$®t 

ns^^StJfft^i^JSiftt. Is]-®^9S:{^bT. ^© 

[0 0 5 8] 0 1 OtC^-TiatC, *SlflSfl5®T-{±. M 
OS b^>i^:5^:J'T2©Klx-r>K:jajift«ffVPDASffIj!lD 
^nSiihtik:. ^-\'>'^S/^CStrMOS h5>i?X^5' 
T4Sffl^bfc«f!Ki:^d:oTV>S. fiP*.> MOSh^> 
10 i^;^^'T 2©V— ;^{CMO S h-7>i^>^^T 3© KL"1' 
>ASjgM^nSo *©fik©^JE!K«i^3©»ffiJB^ (0 
9) hiBl— T-feSo 

[0 0 5 9] ^fflct^^dI«fi!c®[l]!^^-^5V^T. 
=&$-&5i:tJ±. ^3©^Sfifl$^i:[Bl«(c, MOSh^ 
>>';<^5'T i©y— ;^t#^sfs^<^ vps^^N-f L"<;i/ 

^CbT^ MOS h^>i^;^^T l*5fP^:^V>>i^3;i'K 
WffiT-l&^'^^SiatC-rS. Cl©<t^{CMOS b5>i? 
y^^T l&l!J#^^±■5Ci:^c J;o-C. Hljf33fe«M{c«b 
T@^?^ISEK){Clt^Jbfcf«©FU"l' >S2S*5MOS 
20 >i?;^^T 2 ^iStlSo 

[0 0 6 01 ^bTs MOS h^>i?^^T3©^7'-h 
t/v^;^^f9<^V44■x.T0Ni:t-Si:^ mIie^fc«siSt^ 
MbT@^5»^ISa<){Cjtfi?iJbfc<»©KL'^>S»SEA«. MO 
S h^>i^>^^T3S®bTffi;tjfs*J^6tc:2»m^tl 
S. COi:^. MOS h^>i?:^^5'T2St|fMOS 
>i^;^<5'Ql (0 5) ®2SEiiB$ffilrbi:^ti?.*s^n?.S 
SiEJZ<toT?*^SMO S V'^ytyT.^QKDYl'^ ym. 

Tft^A^SIi^ai^nfc^. MOS h'7>i;::^^T3&0 

30 FFtc-rs, 

[0 0 6 1] X, #ia^<£';-fe-> h-rs^tcii. ^3© 

T 1©V— ;^{C#;?.SfI-90VPS$:D — L/^;i/HbT. 
MOS Vpyi^^^T 1 

MOS h^>i';^^T 1®V— ^^iP&gSA-rsm® 

Si^©asti*p^-a--5o 

[0 0 6 2] ioT. ^ l®II^S}K®i:(iMtt:^ MOS 

y - K iE®«1^A^ii-^A^lcSig-^^ n 5 . 

^bT^ MOS h^>i':;^<5'T i®y— :^(c:4-^S{t^ 
0 VPS^>'^^' U^;UtC bT> mos h^Vi^X^'T 1® 

7t^^>i/-v;w^S:a®«^t';-t>> b-r-So 3®^^ 

{C, MOS h^>i^;^^T l®4^7^>i/-\';U®^^^&a 

©*^,®c >j -fe h bT^ nr^mmbi'^mTX ^^m\^-r 

[0 0 6 3] 1^. *IIMJi5®-r-{i±t3^ 3®||MJI$®® 
50 ^:^^T^^«:V^®T•. «^B#P^3bSTSi:>& »3. X> ^^/^ 
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[0 0 6 4] lil±SiB^ Ufc® 1 ~^ 4 CDSISSff^^tt^ W 
^l*l®tgi&«^T-^SMO S h^>S?;^;J'T l~T5Sr 

AS. C:ne>®MOS h^>i':^<5'T 1~T5S^TP^ 
■\'^;i/(Z)MOS h^>j^::^iJ'f«fi£U-r'foiv^o 0 1 2 10 
1 5 ~0 1 7 {Cfi. ±13^ 1 ~^ 4 ©HSfiJf^^S: 

P5^-\'^;i/fflMo s h5'>i^7.'}'x-mB^i^tzmx'^?>m 

1 7■r•{±^il®figtt^fflAP«£E®M^4*5i£^c«:o-rv^ 

•So fi^j^js. 01 2 {m5(Dmmmm) {c4=3<,->t. v^*- 

b^-f :t- KP Dttry- Kt:itifS«JEVPD{c:}gigg^ 

izm^^ti. *&^2M0S h7>v?;^^T20'!;'-h 
{-gieB^nTV>.5c MOS h^>i'X^5'T 1®V— 
ttft^0VPS#A:^^n5. 20 
[0 0 6 5] i:C5T% El 1 2®.i;^3&:lii^As^lK(^J^ 
5£fTdi;t. ifiiS«jEVPSi:iassajEVPDJi. VPS>V 

PD iiTfeoT^jf). 0 2 imi(Dmmm.m) tmr-ib 
AD-r.5o siz. 01 bcD^Mwrn (.m6<Dmmmm) iz 

^3V^T. ^5M0S hvVi^X^'TSSrON^-a-Si;^ 
-\'^;i/©MOS h^>i?;:^^$:fieofeJ®-&{CJtL> P5=- 30 

•3. *fca*W:&iJ#*)|5]-T-feS®T-. 012iit;f0 
1 5~0l 7^:ov^T^i0®T•^■r®a«^T•^ ^©^fiS-^ 
o I, ^ T © Ui (i « BS T s . 

[0 0 6 6] ^5 (Dmmmm(Dmm^-^timit-mmmm. 

1 ^ 6 ~^ 8 ©^JfiJK®©Il^*^trBm«^ 

^^©^«:«fi£^i;iB^-r^Sfc«)©:ra '^/i^dssMfig^^ 

01 3{c^^b■rv^i.o 01 lifcV01 3{COV^T(4> 0 40 

iRxj^mstm-^^ (iB]-©fsajgi5^) tiH]-©^^ 

*ftbTUiSS^«BS^So WT. 01 3©«fig^C^V^T 
®#taftB^-rSo ?iJ*fRl{Ci£^J^tlfctH±l{i^)^6- 
K 6-2. • • 6 -m{C^LTP^-\'^;t/®MO 

s V'pyi^T.^Q 1 i:P^-V'^;i'©MOS h^vi'x^j' 

Q 2 3!)Sg!i^$^^TV^•5o MO S h ^ >i';^<$' Q 1 ©y— 
[0 0 6 7] — MOS h^>i';:<^Q2©KV-f> 50 
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tttB;*jfi^J^6 - 1 icg^iBl^n. V-xttSeie<]«:M^ 

UQiz^m^n. 'y-ni*¥*fi[i]ss3{csiei^nT 

V>^2), MOS h^>i^;J^^Q lttiij«F«3©P^ 

-^^;i/©MOS h^Vi^X^J'Taii^ttcSl 4 (a) 
^^^ia'&:^i♦i[i]SSS:«J5£bTV^•5„ j^, M0Sh7> 
i;:^^$'Ta(±. ^6. ^7®llii6ffJ^T-J4^4MOS h 
v>i?;^^T4k:|aab. X. ^8©||JSJI5«T-tt^2 
MOS b^>i?:^^'T 2k:ffl^-r^5o 
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